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Thirty-two patients with abdominal pain and/or intestinal pseudo-obstruction who had
consumed raw or undercooked fish in the previous 72 h, were included in a study of
anisakiasis, a parasitation of the human gastrointestinal tract by third stage Anisakis
simplex larvae. Skin prick test (SPT) against A. simplex were positive in all the patients.
High median eosinophil cationic protein (ECP) serum concentrations (> 15 mg/L) at day
0 with normal serum levels at day 30 and a rise of median total and specific IgE against A.
simplex at day 30, were observed. We conclude that a raised serum level of ECP in the first
72 h from the onset of symptoms coinciding with a positive SPT against A. simplex and
high total and specific immunoglobulin (IgE) in the first month after the parasitation,
could be a useful tool in the diagnosis of gastrointestinal anisakiasis, even if the parasite
cannot be isolated.
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I N T R O D U C T I O N
Anisakiasis, a parasitation of the human gastro-
intestinal tract by third stage Anisakis simplex
larvae, is an emerging disease, especially in areas
where fish is often eaten raw or undercooked.
Since 1960 when Van Thiel [1] identified this
parasite in the Netherlands, a great number of
cases have been reported in Japan [2], the country
with the highest rate of fish consumption in the
world, and more recently in Spain and other
Mediterranean countries [3–5]. The parasitic
infestation is characterized by the presence of
symptoms that mimic other gastrointestinal dis-
turbances such as gastric ulcer or intestinal moti-
lity disorders [6]. Unfortunately, the larva is not
often isolated and the diagnosis depends essen-
tially on clinical findings and indirect complemen-
tary diagnostic tools the presence of a skin prick
test (SPT) such as to the parasite or raised serum
levels of total immunoglobulin E (IgE) and specific
IgE against A. simplex in the first 30 days after
infection [7].
Eosinophilic infiltrations are present in the tis-
sue surrounding the larvae [8]. However, eosino-
philia of the peripheral blood is not often observed
[9] and another diagnostic method to assess eosi-
nophilic activation is required. Activated eosino-
phils release eosinophil granule proteins such as
eosinophil cationic protein (ECP). ECP is released
in response to any eosinophil activation [10]. Con-
sequently, measurements of serum levels of ECP
in the first hours from the onset of the symptoms,
could provide additional information on the acti-
vated eosinophilic response when acute parasita-
tion by A. simplex is being considered.
M E T H O D S
Thirty-two patients (age range 19–59 years), with
no significant allergic background, who had come
to the emergency service complaining of abdom-
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inal pain and/or intestinal motility disturbance,
were included in the study. All had eaten raw or
undercooked fish in the previous 72 h. They were
put on a fish-avoidance diet.
SPT for A. simplex (IPI, Madrid, Spain) and
implicated seafood extracts (CBF.SA. LETI, Barce-
lona, Spain) were performed on the volar side of
the forearm. Saline solution (0.9%) and histamine
hydrochloride (10 mg/mL) were used as negative
and positive control tests, respectively. Immediate
responses were evaluated at 15 min. A wheal
diameter of at least 3 mm was considered positive
according to the European Academy of Allergy
and Clinical Immunology criteria.
Serum levels of total IgE, specific IgE, and serum
ECP concentration were determined within 72 h of
the onset of symptoms (day 0) and after 1 month
(day 30). Total serum IgE, specific IgE against A.
simplex, Ascaris lumbricoides, Echinococcus granulo-
sus and the implicated fish were assessed by the
CAP radio-immunoassay technique according to
the manufacturer’s instructions. (Pharmacia-
Upjohn, Uppsala, Sweden). CAP scores greater
than 0.35 Ku/L were considered positive. The
concentration of ECP was titrated with a double
antibody fluoroimmunoassay according to the
manufacturers (Pharmacia-Upjohn).
Median values were calculated for ECP, total
and specific IgE, and the Wilcoxon match-pairs
signed rank test was used for comparison of ECP,
total and specific IgE in the emergency room and at
day 30.
R E S U L T S
Most of the patients had periumbilical abdominal
cramps accompanied by nausea and, less frequently,
vomiting without urticaria or angiedema. Symp-
toms had begun between 6 and 24 h prior to
consultation and no signs of peritoneal irritation
were observed on abdominal palpation. There were
no significant findings in the rest of the physical
examination. Leukocytosis was observed (in 23 of
the patients), mild eosinophilia (12 patients), and
increasing eosinophil counts (3 patients). Plain
abdominal X-rays showed small intestine loop
dilation and fluid-air levels. Ultrasonography
showed intestinal wall thickening and free fluid.
A previous intake of anchovies in vinegar sauce
was implicated in 19 of the patients, and hake or
herring in the other 13 patients. SPT with A. simplex
extract were positive, and negative for fish aller-
gens in all the patients. A fiberoptic gastroscopic
examination was only performed in nine of the
patients. Five of them had normal findings with a
live nematode identified as an A. simplex larva in
the others. Two patients suspected of having acute
appendicitis were operated on, and the biopsies
were reported as compatible with eosinophilic
enteritis. Moreover, an A. simplex larva was iden-
tified in one of the biopsies [Figure 1]. Patients
improved within 48 h as a result of fluid therapy
and ranitidine.
Median values of ECP, total and specific IgE
against A. simplex at day 0 and day 30 can be seen
Figure 1 Small intestine showing
edema, congestion and polymorpho-
nuclear leukocyte and eosinophil
infiltrate. An Anisakis simplex larva
is observed.
454 Clinical Microbiology and Infection, Volume 9 Number 5, May 2003
 2003 Copyright by the European Society of Clinical Microbiology and Infectious Diseases, CMI, 9, 453–457
in Table 1. Serum-specific IgE levels to fish and
other parasites were negative in 27 of the patients.
Non-significant values (CAP class < 2) for specific
IgE to Ascaris lumbricoides were found in the other
five cases at day 30, and these values were always
lower than those found for A. simplex-specific IgE.
No parasites were found in either of the two stool
samples analyzed per patient in these five cases.
D I S C U S S I O N
A. simplex, a helminthic nematode parasite, is
found in sea mammals, cephalopods and fish,
the latter two as intermediary hosts. Humans
can become accidental hosts when they consume
raw or undercooked seafood containing the para-
site. Although the existence of this fish parasite has
been known for many years, anisakiasis is still an
underdiagnosed disease [11]. In the last 5 years,
many allergic type I reactions have been reported
[12,13] and a new entity, gastro-allergic anisakia-
sis, has been proposed to describe those cases
when the gastrointestinal symptoms are accompa-
nied by allergic symptoms [14,15]. In this context,
A. simplex is again being widely studied and new
cases of gastrointestinal anisakiasis are continu-
ously being reported.
Unfortunately, the diagnosis of acute parasita-
tion is not always easy because the larva is not
often isolated even if an early gastroscopic exam-
ination is performed [2]. In our series, a fiberoptic
gastroscopic examination was only performed in
nine of the patients and the larva could only be
observed in four. In Japan, where tremendous
numbers of cases of anisakiasis have been reported
because the Japanese diet consists of a large pro-
portion of raw fish, parasitation by A. simplex is
often borne in mind and endoscopic removal of the
larva is frequently performed [16]. We are of the
opinion that in Western countries this cause is not
often considered in the emergency service and
urgent gastroscopy is rarely performed in patients
who have gastric symptoms after eating seafood.
Furthermore, the diagnosis usually depends on
clinical suspicion and indirect tools.
There must be a previous intake of raw or
undercooked fish to suggest this possibility. In
our series, the intake of anchovies in vinegar sauce,
a traditional Spanish dish in which the fish are not
cooked but are marinated in vinegar, was impli-
cated in most of the subjects, coinciding with ear-
lier reports [4,17]. The clinical features described in
our series coincide with those reported by other
authors [2–6], mimicking an obstructive or acute
peritoneal picture if the larva perforates the gas-
trointestinal mucosa. The leukocyte count in ani-
sakiasis shows leukocytosis, neutrophilia or mild
eosinophilia, or less frequently, increased eosino-
phil values 24 h after the onset of symptoms, as
observed in our patients.
The suspicion increased with the results of the
skin test. Although there is a moderately high
frequency of false positive results found in the
normal population, 10% in some studies [18], a
positive SPT against A. simplex and the presence of
high levels of specific IgE to A. simplex, when
accompanied by an unequivocal anamnesis, are
valuable tools for the diagnosis of anisakiasis [19].
Moreover, the increase of total and specific IgE, 1
month later in 31 of the 32 studied subjects, could
be considered as a further argument to suspect
acute gastrointestinal anisakiasis [7]. Negative
specific IgE against parasites in all the patients,
and the analysis of the stools, helped to rule out a
cross-sensitivity reaction to parasites [20,21].
Unfortunately, we could not perform an anti-
gen-capture ELISA, although this procedure could
provide additional information to confirm the
diagnosis [22,23]
It is well known that eosinophilic infiltrations
are present in the tissue surrounding the larvae
[8,9]. Eosinophils are thought to play a major role
in the inflammatory response against parasites.
Basic cationic proteins (ECP, Myeloperoxidase,
etc.) are cytotoxic proteins released from the gran-
ule when eosinophils are activated [24]. In vitro
studies have suggested that ECP is released from
eosinophils in an IgE-independent way and that
ECP could be a marker of eosinophil activation
[25]. Some reports have established serum ECP
levels in healthy controls to be between 3.38 and
8.2 mg/L, although there are slight differences
among studies conducted around the world, a fact
Table 1 Median and interquartile ranges for serum eosi-
nophil cationic protein (ECP), total and specific IgE against
A. simplex at day 0 and day 30. Specific IgE augmented in 31
patients and decreased in one. No differences were
observed between those patients with confirmed presence
of the larva and the rest of the cohort
Time
ECP
(mg/L)
Total IgE
(kU/L)
Specific IgE
(kU/L)
Day 0 16.3 (2.6–45.8) 83 (27.5–197) 8.2 (1.2–22.7)
Day 30 3.76 (0.8–11.6) 780.6 (95.3–1280) 93 (57–416.7)
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which illustrate the importance of strict standar-
dization of the procedure [26]. Eosinophils can also
be activated in allergic diseases where a direct
relation between the serum and sputum levels
of ECP and airway inflammation has been
observed [27,28]. However, none of the 32 studied
subjects presented a significant allergic back-
ground or allergic symptoms coinciding with
the gastrointestinal picture. Previous data sug-
gested that allergic diseases are less frequent in
patients in whom anisakiasis has been diagnozed
[29]. Moreover, the median serum ECP drop at day
30 suggests a time-limited eosinophilic activation
versus what happens in the case of allergic dis-
eases in which the inflammation tends to be
chronic [30].
In summary, we describe 32 patients with acute
gastrointestinal symptoms in whom the suspicion
of gastric anisakiasis seemed to be confirmed by
the clinical picture and the results of SPT, total and
specific IgE to A. simplex and serum ECP measure-
ments, even though the parasite was only isolated
in five of the patients. These findings suggest that
parasitation by A. simplex should be considered
when there is an intestinal pseudo-obstruction
with a previous intake of raw or undercooked
seafood. A raised ECP in this context, when a
clinical suspicion of gastro-intestinal anisakiasis
is being considered, could add information crucial
for diagnosis, especially if a decrease of the serum
levels is observed 30 days later.
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